Inhibition of methotrexate-induced differentiation of cultured human choriocarcinoma (BeWo) cells by thymidine.
During exposure to methotrexate, cultured human choriocarcinoma (BeWo) cells stop proliferating, enlarge, and undergo a complex differentiative response that resembles in utero development of quiescent syncytiotrophoblasts. In the present work, complete inhibition of proliferation and maximal cell enlargement required exposure to 1 microM methotrexate, whereas colony-forming ability, determined after transfer of cells to drug-free medium, was unaffected over a wide range of concentrations (10(-12)-10(-5) M). BeWo cells were sensitive to the antifolate effects of methotrexate since thymidylate synthase activity and incorporation of [14C]formate into DNA, RNA, and protein were reduced by greater than 90% after short drug exposures, and progression of cells through S phase of the cell cycle was blocked by prolonged drug exposures. When methotrexate was coadministered with hypoxanthine and thymidine or leucovorin, its antiproliferative and differentiative effects were blocked. When methotrexate was coadministered with either hypoxanthine or thymidine, its antiproliferative activity was unaffected, whereas expression of syncytiotrophoblastic markers was blocked in the presence of thymidine but not in the presence of hypoxanthine. Exposure of BeWo cells to fluorodeoxyuridine also stimulated cell enlargement and expression of syncytiotrophoblastic markers, and these effects were blocked by coadministration of thymidine. Thus BeWo cells, which were sensitive to the antifolate effects of methotrexate, were not killed during cytostasis but instead entered a reversible differentiated state, apparently resulting from thymidylate starvation and consequent inhibition of DNA synthesis.